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Abstract. The existence, until 2002 of a highly polluted area in Zlatna, around the 
chemical plant, has made possible the release in the environment of various pollutants such as heavy 
metals more or less toxic which, due to their long lasting remanence, have negatively influenced the 
living organisms.Mineral pollutants (lead, cadmium, copper) in soil are readily absorbed by plant 
roots and accumulate in leaves is a link between plants and humans, because contamination can be 
highlighted in plant tissues and organs of animals and in products intended for human. Combining 
heavy metals and minerals are converted into a block oligomineral, frustrând bodies such elements 
essential for life.  
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INTRODUCTION 
 
In this study we conducted an assessment of soil, water, air and vegetation in the 
polluted Zlatna and we used these data to apply in relation to a discussion of quantitative 
measurements of pollutants mineral grain (wheat, cor, oats). Study and stretched objectives 
and highlighted the interrelation between increased tissue levels of pollutants investigated 
and cereals (Popa, 2005). Inter-action of mineral pollutants, ever in condition in which the 
are detected in small amounts in grain (Bires, 1995). The evolution results on the grain 
mineral concentration of pollutants can say that they are stored and accumulate in 
concentration allowed in wheat, corn and oats (Ripeanu, 1979). 
 
MATERIAL AND METHOD 
 
Determination was performed by Environmental Protection Agency Alba grain 
samples collected from polluted area. Indicators were monitored heavy metals: lead, copper, 
zinc, cadmium accumulated in the upper soil layers. Interpretation of results was determined by 
comparing the maximum concentration allowed by the legislation in force and the normal 
concentration mentioned in the bibliography. Determination of grain mineral pollutants were 
carried with the atomic absorption spectrophotometer with Perkin Elmer (Sanitary 
Veterinary and Food Safety Directions Alba). This European Standard specifies a method 
for determination of lead, cadmium and copper in foodstuffs by atomic absorption 
spectrometry after calcination at 450ºC. Calcination of samples at 450ºC with a gradual 
increase in temperature. The dissolution of hydrochloric acid and evaporation of the ash in 
the second of the solutions obtained. Redissolving the residue in nitric acid, and final 
determination of the metal content by the method of atomic absorption spectrometry and 
graphite furnace flame. The concentration of the trace of the reagents and the water used 
must be low enough so as not to affect the results of the determination. 
Minimum 37% hydrochloric acid mass fraction, density of approximately 1,190 
mg/m linear: Dilute 500 ml of concentrated hydrochloric acid in 1000 ml water. Least 65% 
nitric acid mass fraction, density of about 1400 mg/m linear: 7 ml concentrated  nitric acid 
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diluted with water to 1000 ml. Lead standard solution of 1000 mg/l: 1000 mg Pb dissolved 
in 7 ml of nitric acid in a 1 liter volumetric flask to the mark with water. Cadmium 
standard solution 1000 mg/l:  Dilute 14 ml water cadmium 1000 mg +7 ml of nitric acid in 
a 1 liter volumetric flask to the mark with water. Copper standard solution of 1000 mg/l: 
1000 mg of copper dissolved in 7 ml of nitric acid in a 1 liter volumetric flask. Make up to 
volume with water.  
Weigh an agreed quantity of sample into a crucible with an accuracy of 10 mg, 
depending on the type of sample. It works according to the type of oven. 
Programmed oven drying and calcination. The sample is placed for analysis in an 
oven at an initial temperature of not more than 100°C. The temperature rise at a maximum 
rate of 50°C per hour to 450ºC. Allow the sample to stand overnight. If there is a risk of 
violent boiling, to ensure that the calcination temperature is sufficiently low and the time 
sufficiently long ignition.  
Drying and ashing furnace and a thermostat programmed for ignition assembly 
(ceramic hob cooker and lamp glass cover + IR + sulphuric acid wash tank air 
purification). Place the crucible with the sample for analysis cap ceramic glass plate and 
allow the purified air that enters a glass tube to blow over the sample. Place the IR lamp at 
a distance of 30 cm to 40 cm from the sample and adjust the stove at 100ºC. Reduce 
distance as drying occurs until the sample is considered dry. The lamp should be just above 
the cap. Precalcining sample temperature is slowly increasing in step with IR light and hot 
plate. The final temperature of the ceramic plate must be about 300°C. The time required 
for the precalcining vary widely depending on the type of the sample. Place it in the oven 
between 200 and 250°C and slowly increase the temperature to 450ºC not exceeding 50°C 
per hour. Allow the sample to stand overnight. 
Remove the crucible from the oven and leave to cool. Moisten the ash with 1 ml to 
3 ml of water and evaporated on a water bath or on a hot plate. It is put back in the oven of 
no more than 200°C and the temperature is increased gradually to 450°C. Calcined at 
450°C for one hour to 2 hours or more. Repeat this operation until the sample is 
completely burned, until the ash is white or slightly colored gray. Add 5 ml of hydrochloric 
acid cleuzet in such a way that all the ashes coming into contact with acid. Evaporate the 
acid water bath or on the stove.  
The residue was dissolved in an exact volume (10 ml to 30 ml) of nitric acid. Turn 
crucible carefully so that all the ashes into contact with the acid. Cover with a watch glass 
and allow the sample to stand for about an hour to two hours. Mix thoroughly with a 
solution of cruzet rod and transfer the contents into a plastic bottle. Method technique or 
graphite furnace flame, is the concentration of the element to be analyzed. Flame AAS can 
be used whenever possible, as this technique is less sensitive to interference than graphite 
furnace AAS. The metal content of the samples is derived from calibration curves made 
with 3 standards. 
 
Table 1 
The parameters for equipment flame AAS 
Metal Flame Wavelength nm 
Cu Air-acetylene, oxidizing 324.7 
  
Additions method should be used every time, unless it proves superfluous. When 
using the method of additions is extremely important that measurements are carried out on 
linear. It is preferable to measure the area of the peaks rather than their height. 
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Table 2 
Working parameters for graphite furnace AAS 
Metal Wavelength  nm Paramet Etape 1 Etape 2 Etape 3 Etape 4 Sample volum The graphite tube furnace 
Pb 283.3 
Temp. 0ºC 
Creştere,s 
Orpire, s 
130 
10 
30 
450 
15 
10 
1900 
0 
4 
2500 
2 
2 
20 µl 
 
 
L’vov 
Cd 228.8 
Temp. 0ºC 
Creştere,s 
Orpire, s 
130 
10 
30 
350 
15 
10 
1200 
0 
4 
2500 
2 
2 
10 µl L’vov 
  
Calculation: Measure the peak area when using GFAAS and flame AAS is used 
for the signal obtained. Plot the calibration curve and read off the concentration of the 
curve element. Calculate the W, the weight fraction of the element determined in mg/kg of 
the sample using the following formula: w = (a /b) * V/m, w-concentration of the sample 
in mg/kg, a-concentrations of the solutions to the sample in mg/l, b-average concentration 
in control solutions, in mg/l, V - volume of sample in ml, m-mass of the sample in grams. 
 
RESULTS AND DISCUSSIONS 
 
Accumulation of heavy metals in grain variability is strongly determined by the 
type of metal, species and plant organ analyzed. 
 
Table 3 
 Level concentrations, Cu, Pb, Cd in corn, wheat, oats in 2006 
Vegetation Copper  mg/kg Lead  mg/kg Cadmium mg/kg 
corn 9.4 6.4 0.2 
grain 8.6 5.8 0.2 
oats 8.5 5.6 0.2 
CMA 20 15 0.4 
 
Fig. 1. In 2006, we determined the values of Cu, Pb, Cd in corn, grain, oats are below the CMA. 
 
Table 4. 
Level concentrations, Cu, Pb, Cd in corn, wheat, oats in 2007 
Vegetation Copper  mg/kg  Lead  mg/kg Cadmium mg/kg 
corn 9.2  6.4 0.2 
grain 8.5  5.7 0.2 
oats 8.5  5.4 0.2 
CMA 20  15 0.4 
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Fig. 2. Level concentrations, Cu, Pb, Cd in corn, wheat, oats in 2007 
 
In 2007, we determined the values of Cu, Pb, Cd in corn, grain, oats are below the CMA. 
 
Table 5 
Level concentrations, Cu, Pb, Cd in corn, wheat, oats in 2008 
Vegetation Copper  mg/kg Lead  mg/kg Cadmium mg/kg 
corn 9.2 6.3 0.2 
grain 8.4 5.7 0.2 
oats 8.3 5.1 0.2 
CMA 20 15 0.4 
 
 
 
Fig. 3. Level concentrations, Cu, Pb, Cd in corn, wheat, oats in 2008  
 
In 2008, we determined the values of Cu, Pb, Cd in corn, grain, oats are below the CMA. 
 
CONCLUSIONS 
 
In the 2006-2008 values mineral pollutants ( copper, cadmium, lead) derived from 
corn, wheat, oats were located below the CMA, but lead and cadmium exceeded in all 
years for normal plant tissues. 
In 2006 we determined values for lead, copper and cadmium in corn, wheat, oats. 
In the case of the determination of lead all the values obtained ( 6.4 mg/ kg maize, 5.8 mg/ 
kg of wheat and oats 5.6 mg/kg) are below the values of the CMA ( Pb 10 mg/kg). If the 
determination of all values obtained copper (9.4 mg/ kg maize, 8.6 mg/ kg of wheat and 
oats 8.5 mg/kg) is below the CMA (20 mg/kg). If the determination of cadmium all the 
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values obtained (0.2 mg/kg maize, 0.2 mg/kg of wheat and oats 0.2 mg/kg) are below the 
values of the CMA (Cd 0.4 mg/kg).  
Cultivated cereals (wheat, corn, oats) had amounts of heavy metals below the 
maximum permissible concentration in 2006. 
In 2007, there were determined values for copper, lead, cadmium, corn, wheat and 
oats. In the case of the determination of lead all the values obtained (6.4 mg/kg maize, 5.7 
mg/kg of wheat and oats 5.4mg/kg) are below the values of the CMA (Pb 10 mg/kg). If the 
determination of all values obtained copper (9.2 mg/kg maize, 8.5 mg/kg of eheat and oats 
8.5mg/kg) is located below the CMA (20 mg/kg). If the determination of cadmium all the 
values obtained (0.2 mg/kg maize, 0.2 mg/kg of wheat and oats 0.2 mg/kg) are below the 
values of the CMA (Cd 0.4 mg/kg). 
Grown grains (wheat, maize, oats) amounts of heavy metals were below the CMA 
in 2007. 
In 2008 we determined values for copper, lead, cadmium in corn, wheat, oats. In 
the case of the determination of lead all the values obtained (6.3 mg/kg maize, 5.7 mg/ kg 
of wheat and oats 5.1 mg/kg) is located below the CMA (Pb 10 mg/kg). If all values 
obtained determination of copper (9.2 mg/ kg for maize, 8.4 mg/kg for wheat and oats 8.3) 
is below the CMA (20 mg/kg). If all values obtained measurements of cadmium (0.2 
mg/kg for maize, 0.2 mg/kg for wheat and oats 0.2mg/kg) is below the CMA (Cd 0.4 
mg/kg). 
Grown grain (wheat, maize, oats) amounts of heavy metals were below the CMA 
in 2008. 
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